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LIGHT COLORED CYLINDER HEAD GASKET AND METHOD OF PRODUCING 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of United States Patent Application serial 
number 10/280,568, filed October 25, 2002. 

BACKGROUND OF INVENTION 

[0002] This invention relates in general to gaskets used to provide a seal between two 
parts, and more specifically to a cylinder head gasket that is made to be installed between a 
cylinder head and a cylinder block of an engine. This invention also relates to a method of 
producing a cylinder head gasket. 

[0003] Cylinder head gaskets are typically formed from a flat piece of material through 
which holes are stamped or punched, forming a gasket body. The gasket body is typically a black 
or dark gray color. The smaller holes are made to align with coolant and oil passages in the engine 
cylinder block and head. Each of the larger holes surrounds one of the engine cylinder bores. An 
armor plate is then aligned with the larger holes from one side of the gasket body, with flanges 
extending through the holes to the other side. The flanges are then formed (bent down around the 
holes) in order to secure the armor to the gasket body to form the cylinder head gasket. The armor 
is typically made of metal and provides improved sealing properties around the cylinder bores. 

[0004] There are drawbacks to the standard method of producing these gaskets that 
result in gaskets which may provide less long-life fluid sealing performance than is desired. For 
instance, during the stamping process, flakes of the gasket body material may break free and stick 
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to the gasket body. And, other debris around the location where the gasket is being manufactured 
may also fall onto and stick to the gasket body. Since the flakes and much of the other debris may 
be the a similar dark color as the gasket body, the flakes and debris are not noticed during the next 
steps in the production process. When the armor plate is assembled to the gasket body, then, there 
is a chance of trapping the flakes or other debris between the armor and the gasket body. This is 
not desirable since the flakes or other debris trapped during the forming process can make the 
flange bend unevenly, which can potentially reduce the sealing effectiveness of the gasket. 

[0005] Moreover, once in service, should a gasket need replacing - for example, 
during an engine re-build - the gasket body material generally used for cylinder head gaskets tends 
to stick to the surfaces of the cylinder block and head. This is undesirable and tends to increase the 
time for proper replacement of the cylinder head gasket needed to assure good long-life sealing 
performance. 

[0006] Also, since the gasket body is made from a dark material, if one needs to 
analyze a gasket removed from a vehicle due to potentially poor sealing performance, it can be 
difficult to locate a fluid leak path. Locating a fluid leak path and analyzing its characteristics can 
help one to better determine a root cause of a gasket leak. 

[0007] Thus, it is desirable to employ an improved method of producing a cylinder 
head gasket that will result in an improved gasket that overcomes the drawbacks noted above with 
cylinder head gaskets used to seal between and engine cylinder block and head. 

SUMMARY OF INVENTION 
[0008] In its embodiments, the present invention contemplates a cylinder head gasket 
that includes a body, being generally flat and having a first surface, a second surface, and at least 
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one cylinder hole therethrough. An encapsulant generally coats the first surface, the second 
surface and a perimeter of the at least one cylinder hole, and a light colored pigment is intermixed 
with the encapsulant to thereby create a light color encapsulant. 

[0009] The present invention further contemplates a method of producing a cylinder 
head gasket comprising the steps of: mixing a light colored pigment with an encapsulant to thereby 
create a light colored encapsulant that has a brightness above about 75 on a CIE L* A*B color and 
brightness rating system; and applying the encapsulant to coat substantially all of a first surface 
and a second surface of a gasket body. 

[0010] An advantage of an embodiment of the present invention is that the cylinder 
head gaskets produced will have less likelihood of debris damaging the gasket during 
manufacturing. This will minimize the chances that a gasket will not provide long-life fluid 
sealing performance. 

[0011] Another advantage of an embodiment of the present invention is that an 
encapsulant, such as an epoxy primer, is a generally hard coating, which will allow for proper 
assembly of the armor to the gasket body, while also not causing performance degradation of the 
gasket. 

[0012] A further advantage of an embodiment of the present invention is that an 
encapsulant, such as epoxy primer, generally adheres to a gasket body better than some materials 
that are desirable for a topcoat, such as a silicone coating, while still providing good adherence of a 
topcoat to the encapsulant. 

[0013] Still another advantage of an embodiment of the present invention is that the 
topcoat, such as a silicone coating, provides good fluid sealing characteristics between a cylinder 
block and cylinder head, while providing for easy removal of the gasket from the surfaces of the 
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cylinder block and cylinder bore when being replaced, such as, for example, during an engine re- 
build. 

[0014] An additional advantage of an embodiment of the present invention is that a 
light color pigment in an encapsulant will allow one to better evaluate leak paths for gaskets that 
may fail to completely seal properly. 

[0015] A further advantage of an embodiment of the present invention is that a light 
color pigment in an encapsulant that is applied prior to assembly of armor to a gasket body will 
allow flakes and debris to be more easily seen and removed before the assembly of the armor to 
the gasket body. 

BRIEF DESCRIPTION OF DRAWINGS 
[0016] FIG. 1 is a top, schematic view of a cylinder head gasket according to this 
invention. 

[0017] FIG. 2 is an enlarged, partial, sectional view of the cylinder head gasket taken 
along line 2-2 of FIG. 1. 

[0018] FIG. 3 is a flow diagram of the steps for producing a cylinder head gasket 
according to this invention. 

[0019] FIG. 4 is a sectional view similar to FIG. 2, but illustrating an alternate 
embodiment of the present invention. 

DETAILED DESCRIPTION 
[0020] FIGS. 1 and 2 illustrate a cylinder head gasket 10 (also referred to herein as 
"gasket") that is specifically designed for installation between a cylinder head (not shown) and a 
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cylinder block (not shown) of an engine (not shown) in a well-known manner. The gasket 10 
includes a gasket body 12, which has a perimeter 13 that is typically shaped to follow the perimeter 
of a cylinder head for the particular engine for which it will be used. The body 12 is preferably 
formed from graphite or a fiber composition. The fiber composition can include clay with 
reinforcing fibers, and small amounts of rubber and/or cellulose can also be included in the 
composition, if so desired. The body 12 may also be formed from other typical materials 
employed for cylinder head gaskets. The body 12 includes a first surface 20 and a second surface 
22. 

[0021] Relatively large cylinder holes 14 are provided through the body 12 to receive 
pistons (not shown) of the engine. A number of relatively small holes 18 are provided through the 
body 12 to permit the passage of coolant and oil. Preferably, the holes 14, 18 are stamped through 
a blank to form the desired configuration of the body 12. 

[0022] The body 12 is then encapsulated (covered) with an encapsulate 30. Preferably, 
the encapsulant 30 is an epoxy primer or other similar coating material that will provide a hard 
enough surface to properly form armor around (discussed below), and will provide good adhesion 
to the surfaces 20, 22 of the gasket body 12 and to a topcoat (discussed below). The encapsulant 
30 is preferably rolled on, but can also be applied by spraying or other conventional means of 
application. Preferably, the encapsulant 30 covers the entire first and second surfaces 20, 22, as 
well as the edges of holes 14, 18 stamped through the body 12. Also, preferably, the encapsulant 
30 is applied in a coat that has a thickness less than approximately 0.001 inch. This encapsulant 
coating 30 reduces the potential for deterioration of the body 12 and reduces the potential for 
flakes and other debris to stick to the body 12 during subsequent processing and handling. A 
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preferred encapsulant 30 is water based epoxy primer that has a composition of about ten to twenty 
five percent solids. 

[0023] Armor 16 is provided about the circumference of the holes 14 as a 
reinforcement. The encapsulant 30 is coated on the body 12 prior to the installation of armor 16. 
The armor 16 is then assembled to the encapsulated gasket body 12. 

[0024] After the armor 16 is assembled to the gasket body 12, a topcoat 50 is applied 
over the encapsulant 30 and armor 16. Preferably, the topcoat 50 is a silicone. A preferred 
silicone is one with a composition that is generally solvent free (one hundred percent solids) and 
platinum catalyst cured. Also, preferably, the topcoat 50 has a thickness ranging between 
approximately 0.001 to 0.002 inch. A silicone topcoat 50 provides good fluid sealing properties 
for the gasket 10 when installed between a cylinder block and head in an engine. The silicone 
topcoat 50 also provides a non-stick function. That is, if the cylinder head gasket 10 needs to be 
removed and replaced, the silicone topcoat 50 has a low tendency for portions of it to separate 
from the gasket 10 and stick to the cylinder block or head. Applying the topcoat 50 onto the 
encapsulant 30 rather than directly to the gasket body has the added advantage that the silicone 
topcoat 50 will generally adhere better to an epoxy primer encapsulant 30 than to gasket bodies 
having graphite or composition facings to which a topcoat is applied. 

[0025] As indicated in FIG. 3, with reference to FIGS. 1 and 2, a method of producing 
the gasket 10 includes at least four steps. The gasket body 12 is stamped from a blank in a 
generally known manner, block 60. The gasket body 12 is then encapsulated with the encapsulant 
30, such as epoxy primer, block 62. After the gasket body 12 is encapsulated, the armor 16 is 
assembled to the encapsulated gasket body 12, block 64. And then, the topcoat 50, preferably 
silicone, is applied over the encapsulant 30 and armor 16, block 66. 
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[0026] The present gasket 10, as formed by the method described herein, provides 
advantages over prior art cylinder head gaskets. The encapsulant 30 minimizes damage that can be 
caused during manufacturing by flakes, other debris and handling, as well as reducing the 
likelihood of flakes and debris sticking to the body 12. The encapsulant 30 acts as a primer for the 
later topcoat 50. The encapsulant 30 can be applied under the armor 16 without sealing 
performance degradation. The non-stick function of the topcoat 50 eases engine disassembly and 
rebuilding by minimizing sticking. The topcoat 50 also provides good sealing characteristics. 

[0027] FIG. 4 illustrates an alternate embodiment of the gasket 110 of the present 
invention. In this embodiment, a light color additive (or pigment) 140 is added to the encapsulant 
130 prior to its application on the body 12. A preferred color additive 140 is titanium dioxide, 
which results in a white or whitish color encapsulant 130. Other preferred color additives 
(pigmentation solids), if so desired, may be, for example titanium dioxide and small amounts of 
PB15 (pigment blue 15) or, for example, PG7 (pigment green 7). Zinc oxide can also be used as a 
substitute for the titanium dioxide, if so desired. The preferred color additives 140 produce a light 
coloring to the encapsulant 130. By light coloring, it is meant to produce an encapsulant 130 with 
a light shade of a color, for example, with a brightness (L*) above 75, on a 0 to 100 scale using the 
CIE L*A*B* color and brightness rating system. The silicone topcoat 50 is generally translucent 
and so the color of the encapsulant 130 will show through. 

[0028] A light colored encapsulant 130 will generally make it easier to see flakes or 
other debris that is on the encapsulant coated gasket body, thus allowing for removal of the flakes 
and debris before assembling the armor 16 to the encapsulated gasket body. Moreover by having 
the encapsulant 130 above this brightness level, it is easier for one to evaluate a used gasket 1 10 to 
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determine a leak path along the surface of a gasket 110 that did not have a complete fluid tight 
seal The color additive 140 also provides a distinctive and easily recognizable gasket 1 10. 

[0029] While certain embodiments of the present invention have been described in 
detail, those familiar with the art to which this invention relates will recognize various alternative 
designs and embodiments for practicing the invention as defined by the following claims. 
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